This study aimed to develop Academic Motivation Scale for Learning Information Technology for university students. For this purpose, 120 randomly selected university students studying in different classes and faculties at KSU were invited to the study during the 2016-2017 academic year. To define the scale indicators students were asked to answer the question; "What are your motivations for learning information technologies?". Four different academicians examined the answers in accordance with the self-determination theory and they created the item pool. After expert examinations and pilot studies, the scale was designed in Likert-type with 18 items in 6 categories. To analyze the construct validity of the scale, 824 randomly selected students among the freshmen at KSU were included in the sample of the research. Among those, 276 of the students were included in the exploratory factor analysis in the first step, 269 were involved to repeat the first step with a new sample, and 279 participated in the last step to carry out the confirmatory factor analysis. Although literature suggest three different types of motivation (extrinsic, intrinsic, and amotivation), in this study, it was found that the intrinsic and extrinsic motivation items were gathered together and expressed as a single factor named "Intrinsic-Occupational Motivation". According to the results, the final state of the scale included 15 items in two sub-dimensions. The sub-dimensions were named as "Intrinsic-Occupational Motivation" and "Amotivation". It is understood from the analysis that the results derived from the scale have high reliability.
Introduction
Information technologies refer to the technological elements in the management and use of "knowledge" that has gained much more importance in the recent years (Turunc, 2006) . In other words, "information technology" is a concept, which expresses transmission and processing of the acquired information as well as the storage and usage of it (Robson, 1990) . Thanks to the Information Technologies, almost every field has undergone a serious restructuring, which has directly affected many areas, including education (Barutcugil, 2002) .
Although the use of computers in education started in 1980 in Turkey (Matargem, 1991) , thanks to the projects run by the Ministry of National Education since 1987, elective "computer" course has taken its place in the curriculum. The ministry, which has made serious project breakthroughs in the past years, has now been actively involved in computer training at all levels. "Computer" training at the university level, on the other hand, has continued until today under the leadership of Data Processing Centers (BIM) (Ak, 2009 ) established in 1980. The course, which entered the university curriculum under the name of "Computer", is now named "Basic Information Technologies" as a compulsory course in the first year. The main objective of this course is "to know the advantages and disadvantages of the use of technology in everyday life while acquiring basic computer literacy skills. In the framework of individual and independent learning, the course also aims at providing students with an effective learning environment where they reach remote information." In the light of this information, it might be claimed that the teaching of information technology is a critical issue that should be emphasized in the field of education (Seferoglu & Akbıyık, 2005) . Another topic that needs to be addressed in education is student motivation. learning process rather than the input and output of it, and it is a pushing factor that influences learning behaviour of the student (Brophy, 1987) . Deci & Ryan (1980) examined the sources of motivation for individuals considering their psychological needs. They have put forward the well-known "self-determination theory" in order to understand the motivation of individuals (Deci & Ryan, 1980) . In this theory, there is a distinction between motivation types. The main reason for such a kind of distinction is that individuals have different reasons and objectives to move into action . Those reasons and objectives have been referred as intrinsic motivation, extrinsic motivation and amotivation.
Intrinsic motivation is the willingness of a person to demonstrate an activity without an external reward (Deci, 1975) . Individuals with internal motivation have their own desire-anticipation and they are able to see the end of their work (Akpınar et al., 2013) . In education, these characteristics are critical since they reinforce concepts such as creativity .
Extrinsic motivation depends on the external factors (punishment, reward etc.) (Dede & Argün, 2004) and it can easily be observed since it depends on an external source (Kazusu, 1999) . Unlike intrinsic motivation, extrinsic motivation may be viewed as an inadequate form of motivation, and students may be engaging in their activities as a result of different negative motives (e.g., punishment) rather than because they are intrinsically motivated . Another difference between these two types of motivation is the effect of individual control in intrinsic motivation, and environmental factors in extrinsic motivation (Yazıcı, 2009) . Additionally, it is necessary to see that intrinsic motivation is based on the individual factors, and the extrinsic motivation is based on the organization level. As it can be distinguished in motivational theories, in particular, intrinsic motivation is the case when a person is not motivated by a prize other than the work that s/he is doing. Extrinsic motivation on the other side appears with the presence of activities driven by external awards (status, appreciation or promotion etc.) (Deci, 1971) .
The difference between the intrinsic and extrinsic motivation is similar to the difference between work content and context. Factors such as achievement and responsibility are the motivational factors most associated with the work itself, and the performance the actor, etc. Factors such as payment and promotion etc. are related to the context or the environment of the work. Therefore, intrinsic motivators are internal rewards that one feels when performing a task. For this reasons, in intrinsic motivation, there is a direct and rapid relationship between the work and the prize. It means that a person in this situation is self-motivated to accomplish the task. Extrinsic motivators, on the other side, are external rewards that are out of the nature of the work. They are not direct satisfactory factors when performing the task (Newstrom & Davis, 2002) . On the other side, amotivation can be described as a reluctance to move/get an action, which occurs with occasional negative experiences (Deci & Ryan, 1985) . It might lead to serious distress in education, especially in the sense of academic achievement.
When the relevant literature about the motivation of the students towards academic issues is analyzed it is understood that "academic motivation" has been commonly used to refer motivation for academic activities. In academic motivation-based studies, it has been found that motivation leads to a positive influence on the academic achievement of the individuals (Fortier, Vallerand, & Guay, 1993; Singh, Granville, & Dika, 2002; Wentzel & Wigfield, 1998) . In addition to this, for measuring academic motivation quantitatively, "scales" examining various motivation styles have been developed. For instance, Vallerand (1992) developed a different version of the "Academic Motivation Scale" within the framework of the self-determination theory mentioned above.
When other scales for academic motivation are examined, it is seen that Gottfried (1986) has developed the "Intrinsic Academic Motivation Scale", evaluating the internal dimension of motivation; Pelletier et al. (1995) have suggested "Sports Motivation Scale" within the framework of self-determination theory; Bozanoğlu (2004) has put forward "Academic Motivation Scale", and Tuan, Chin, & Shieh (2005) have developed the "Motivation Scale for Science Learning". In another study, Aydın, Yerdelen, Yalmanc, & Göksu (2014) have offered "Academic Motivation Scale for Learning Biology". They have developed the scale for high school students, and 472 participants in Kars city centre consisted of the population of the study. They have developed the scale with a four-factor structure. These are named as Intrinsic Motivation, Amotivation, Extrinsic Motivation-Occupation, and Extrinsic Motivation-Social.
Moving from the aforementioned studies, a literature review has not revealed any academic scale that measures the motivation of students for learning information technologies. In addition, it is revealed that the scales developed in other disciplines emphasize motivation processes mostly (Aydın et al., 2014) . In this respect, this study aims at developing an "Academic Motivation Scale for Information Technology Learning (BÖYAM)" for university students in accordance with the self-determination theory. In line with this purpose, as the first scale development work in the field of information technology-motivation, this study is thought to be of great importance in terms of providing fundamental information to those who develop university education programs related to information technology. As well as bridging the gap in the relevant literature, it will also shed light on the scale development studies related to academic achievement and motivation for other disciplines at the tertiary level.
Method

Item Writing
In order to construct items, a randomly selected 120 university students studying at different faculties and classes at KSU in the 2016-2017 academic year were asked to respond to the question "What is your motivation for learning information technology?". 60 minutes were allocated to the volunteered students to answer the question, and their answers were examined in accordance with the self-determination theory (Amotivation/Intrinsic motivation / Extrinsic motivation) as specified by Deci & Ryan (1985 , 1991 . (What we mean by examination here is that student responses were analyzed according to the content analysis principles of qualitative research. It was aimed to reveal the motivating factors of students regarding their learning of information technologies.) According to this theory, "motivation" is the reason for behaviour. In other words, if an individual has a motivation to learn a subject, we can express it on the scale as "for ....." (Vallerand et al., 1992) . For this reason, after a detailed examination of the data collected from 120 university students, three different academicians in the field of educational sciences constructed a questionnaire pool consisting of 21 questions. Since it is practical to analyze the data and easy for students to answer, the questions were redesigned in 6-pointLikert-type questionnaire between the choices of (1) strongly disagree-(6) strongly agree (Büyüköztürk, Çakmak, Akgün, Karadeniz, & Demirel, 2014) . After the analysis of the questionnaire by a Turkish language expert, one item was eliminated, and the scale was designed with 20 items. 80 university students were selected randomly for pilot study. The 20-item scale was administered to those 80 students. During the practice, a suitable environment in which students would feel comfortable was provided, and students participated voluntarily. After all students completed the scale, each question was discussed one by one in the classroom. Volunteered students reported their views on what the items might mean, and the experts evaluated these opinions. Scale items were discussed in a mutual interaction environment. Two items with the same meaning and/or meaning ambiguity were eliminated from the scale. Thus, the scale had 18 items in its final form before the further analysis.
Participants
The study group was randomly selected among university students taking Information Technology courses. Accordingly, students studying at their 1st year at KSU was designated as the population of the study. Afterwards, among the population, a total of 824 students, 276 of whom for the first stage, 269 for the second stage, and 279 for the third stage were randomly selected. Participated students are those who took information technology or a related course during their secondary and high school education, and those who have been attending the Information Technology course at the university level.
Data Analysis
In this study, the Hybrid approach was followed (Matsunaga, 2010) . According to this approach, Principal Component Analysis (PCA) should be applied first in order to reduce the number of the items. In the second step, with a different sample, an exploratory factor analysis (EFA) is performed to confirm the factor structure of the PCA in the first round. Finally, a confirmatory factor analysis (CFA) is applied to a new sample in order to support the factor structure (Aydın et al., 2014) . Although this method is used in scale construction studies, some researchers indicate that the PCA "does not carry the qualities of the factor analysis" (Costello & Osborne, 2005; Field, 2005) . Thus, when looking for evidence in the second sample to confirm the validity of the results from the first data set, it is more appropriate to use exploratory factor analysis rather than principal component analysis at the first stage (Aydın et al., 2014) . For all these reasons, the data were collected from 545 people in the first part (first and second stage) of the study. The data were randomly divided into two, and both groups were subjected to exploratory factor analysis, then the similarity of the results for the structures was examined. In the final part of the study, more data were collected from another group of 279 people, and the validity of the structures emerged in the first part was tested.
Findings
Exploratory Factor Analysis (First Step)
The data collected from the 276 participants in the first data set for developing The Academic Motivation Scale for Learning Information Technology (AMSLIT) were analyzed through SPSS 20 statistical analysis software for EFA. The results are given below.
In order to reveal initials factors, 18 items in the first version of the scale were analyzed with Principal Axis Factoring. Principal Axis Factoring was preferred since it is more appropriate for the purpose of the research (Matsunaga, 2010; Warner, 2012) . Principal Axis Factoring is also the most commonly used method in social sciences (Warner, 2012) . Field (2005) and Thompson (2004) suggest the use of oblique axis rotation methods for the analysis of interrelated factor structures. For this reason, assuming that the items on the scale were related to each other, it was concluded that the Promax (kappa=4) axis rotation method was appropriate for this research.
According to the results of the initial analysis, there was no item loaded on two different factors, thus no item was removed from the scale. Later, another item ("Not to be considered as backward/illiterate") was found to have factor loading lower than 0.30, thus it was removed from the scale.
Factor analysis was carried out again with 17 items as the new form of the scale. According to the analysis result, the value of Kaiser-Meyer-Olkin (KMO) was found as 0.843 which was higher than the recommended cut-off value of 0.60 (Field, 2005; Pallant, 2001) . Those results prove that the data structure was appropriate to carry out factor analysis. Barlett's sphericity test showed that chi-square value (χ2= 1325) was statistically significant (p <.001). All these results revealed that the correlation matrix was appropriate; in other words, the variables performed a sufficient relationship to carry out factor analysis (Field, 2005) . Consequently, findings of the exploratory factor analysis were evaluated in the next stage.
Considering the rule that Keiser value is higher than 1, and it is consistent with the scree plot, it was seen that the scale consisted of two factors. These factors explained 24.80% and 10.17% of the total variance, respectively. In other words, the two-factor structure rotated according to the Promax method explained 34.98% of the total variance. The first of these two factors was named "Intrinsic-Occupational Motivation" and the second one is called "Amotivation". According to this result, the loadings of all items on these two factors are given in Table 1 (numbers between the parenthesis represent factor structure matrix).
As a result, when the above-mentioned item ("Not to be considered as backward/illiterate") was excluded from the analysis and the remaining 17 items were reanalyzed, the item distribution was as follows: 9 items for Intrinsic-Occupational Motivation factor and 8 items for Amotivation factor. The factor loadings of these items ranged from .704 to .514, and .675 to .392, respectively, while factor correlations ranged between .703 and .448; .636, and .460, respectively. .559(.611) 1 Because it is the necessity of our age.
.559(.598) 10 Because it makes our everyday life easier.
.557(.559) 8 Because I want to improve myself in the field of information technology.
.556(.547) 16 Because it is related to the profession I will do in the future.
.533(.541) 7 To be able to fulfil citizenship duties with systems such as Bimer / e-government.
.514(.448) 11 I keep away from it since it has a negative effect on social life.
.675(.636) 9 I do not want to learn information technology because it hurts my personality.
.630(.633) 6 I am not interested in information technology since it leads to addiction.
.619(.617) 13 I am against information technology because it isolates people.
.588(.556) 12 I do not think it is beneficial to me.
.578(.546) 14 I cannot find any reason to learn information technology.
.500(.522) 3 I find information technologies unnecessary.
.489(.508) 17 Honestly, I do not know why I learn Information technology.
.392 (.460) jel.ccsenet.org
Journal of Education and Learning Vol. 7, No. 4; Internal consistency coefficient for the above two factors was examined. For intrinsic-occupational motivation factor, Cronbach Alpha was found to be .826 (9 items), and for amotivationfactor, it was .780 (8 items). Hence, it can be claimed that the results of the data set were reliable.
Exploratory Factor Analysis (Repetition of the Analysis in a Different Sample-Second
Step)
The data collected from the 269 individuals in the second data set were analyzed through SPSS 20 statistical analysis software for exploratory factor analysis. As a result, 17 items were fixed in 2 factors and the factor analysis was repeated.
Similar to the first step, in the second step Principle Axis Factoring method with Promax (kappa = 4) axis rotation was used. Kaiser-Meyer-Olkin (KMO) value was found as 0.60 (Field, 2005; Pallant, 2001 ). Thus, it was decided that the data set were appropriate for factor analysis. The Bartlett sphericity test showed that chi-square value (χ2 = 1300) was statistically significant (p <.001). All these results revealed that the correlation matrix was appropriate, and the variables performed a sufficient relationship to carry out factor analysis (Field, 2005) . Thus, the results of the explanatory factor analysis with the second data set were sufficient for evaluation.
By repeating the exploratory factor analysis, the first two-factor structure was supported for 17 items. The variance explained by the two factors from the second dataset was 24.76% and 10.41% respectively. These values are very close to the first dataset. According to this result, factor loadings of each item on are presented in Table 2 (additionally, the numbers in parentheses represents factor structure matrix). .656(.610) 15 Because I think it will contribute to my education.
.643(.624) 4 Because it is prerequisite for business life.
.579(.574) 8 Because I want to improve myself in the field of information technology.
.570(.564) 10 Because it makes our everyday life easier.
.557(.596) 1 Because it is the necessity of our age.
.557(.673) 16 Because it is related to the profession I will do in the future.
.529(.544) 7 To be able to fulfil citizenship duties with systems such as Bimer / e-government.
.511(.447) 11 I keep away from it since it has a negative effect on social life.
.674(.633) 6 I am not interested in information technology since it leads to addiction.
.628(.520) 9 I do not want to learn information technology because it hurts my personality.
.626(.616) 13 I am against information technology because it isolates people.
.599(.570) 12 I do not think it is beneficial to me.
.575(.630) 14 I cannot find any reason to learn information technology.
.496(.514) 3 I find information technologies unnecessary.
.485(.542) 17 Honestly, I do not know why I learn Information technology.
.383 (.452) According to Table 2 , the factor loadings of the items were between .699 and .511; .674 and .383, respectively, whereas the factor correlation showed similar results with the first data set changing between .628 and .447; .633 and .452 respectively. This indicated that each item explained sufficient variance in its factors. Additionally, the Cronbach Alpha scores were found to be .828 for Intrinsic-Occupational Motivation (9 items), and .780 for the Amotivation factor (8 items) respectively. Thus, it can be said that the results were also reliable for the second data set. In other words, it was seen that the results of the first and the second stages were parallel to each other, and 17 items in two factorial structures were supported in the second stage.
Confirmatory Factor Analysis (Last Step)
The factor structure emerged in the first data set was also supported in the second data set, and it provided reliable results. Thus, it was decided to carry out a confirmatory factor analysis in order to finalize the AMSLIT scale. Therefore, the 17-item AMSLIT scale was applied on a new sample for the last time.
As in the first and second data sets, a different student group was randomly selected for the third data set, and the scale was applied to a total of 279 individuals.
Firstly, the data were examined in terms of the premises, and then the univariate normality, the multivariate normality and extreme values were checked. Skewness and Kurtosis values proved that the data did not violate the "univariate normality assumption" (Skewness = 190, Kurtosis= 148) . Then, in the third data set, the data of five individuals that had a tendency to distort the multivariate normality were removed from the analysis (the number of samples decreased from 284 to 279). Confirmatory factor analysis was then performed with AMOS 25 software.
Two items of the 17-item scale were omitted from the analysis since their factor loadings were lower than the cut-off point of 0.5 (Hair, Black, Babin, Anderson, & Tatham, 2010) . Those were the items of "I am not interested in information technology since it leads to addiction" and "To be able to fulfil citizenship duties with systems such as Bimer / e-government". Confirmatory factor analysis of the remaining 15 items showed that the fit indices were consistent with the model data set (χ2(279) = 225.07, p< .05; χ2/sd = 2.61; CFI = 0.88; GFI = 0.90; NFI = 0.82; RMSEA = 0.76; 90% CI = 0.064, 0.089). In the table below, the loadings of the items are given according to the standardized parameter (λ) estimate. Factor correlation (Phi values) was significant at p <.01 and a negative correlation was found between these two factors. In addition, the 2 factorial structure of the AMSLIT was supported by confirmatory factor analysis, and then the internal consistency coefficients of the factors were analyzed. Cronbach's Alpha value for the Intrinsic-Occupational Motivation factor was found to be .816; while it was .785 for the Amotivation factor. Based on those results, it can be said that the obtained data from AMSLIT were reliable. Finally, the mean score, standard deviation and reliability coefficients for the sub-dimensions of AMSLIT were found to be 4.61, 1.46 and .816 for intrinsic-occupational motivation and they were 2.89, 1.64 and .758 for the Amotivation.
Discussion
In this research that aims to develop Academic Motivation Scale for Learning Information Technologies, an item pool was established by considering the self-determination theory of Deci & Ryan (1985; 1991) . One item was eliminated from the pool according to the results of the analysis, and it was seen that the scale consisted of 17 items in two sub-dimensions. In other words, items of intrinsic motivation and occupational motivation, which were considered as two separate factors, regrouped and formed a single factor. In the second stage, this 17-item scale was applied to a different sample and the results were analyzed with descriptive factor analysis. The same factor structure was obtained statistically (2 factors, 17 items).Thus, the dimensions of the scale were named as Intrinsic-Occupational Motivation and Amotivation. Although Deci & Ryan (1985; 1991) suggest three different types of motivation (extrinsic, intrinsic, and amotivation), in this study, it was found that the intrinsic and extrinsic motivation items were gathered together and expressed as a single factor named "Intrinsic-Occupational Motivation".
Considering the fact that university students in our country are going to the universities in order to acquire a profession, it is quite natural that such a sub-factor related to "occupational motivation" appears in the scale. Similar to the study carried out by Glynn, Taasoobshirazi, and Brickman in 2009, it was seen that the scale formed a different sub-dimension related to the career in scale development process. Likewise, in a study for the development of Academic Motivation Scale for Learning Biology, Aydın et al. (2014) found that one of the sub-dimensions of the scale was structured as "Extrinsic Motivation-Occupation", they also concluded that in such a case "considering the conditions in Turkey and the age factor of the participating individuals, separation of occupation-related items as a different sub-dimension for motivation is logical".
The factor structure of the Academic Motivation Scale for Learning Information Technologies was supported in the last step by confirmatory factor analysis. This proves the construct validity of the first two phases. Cronbach's Alpha values for reliability were determined as .816 for the Intrinsic-Occupational Motivation factor, and .785 for the A motivation factor. These values prove that the data was valid and reliable.
Thinking that information technologies are in all areas of life today, it might be suggested that studies on information technology education, especially those in the field of motivation, should be encouraged. Because, thanks to the individuals with high academic motivation, Turkey's academic achievements in the IT sector will grow and the class activities that apply information technologies will be more fruitful.
